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The AMV

Atlantic Multidecadal Variability (AMV)

North Atlantic SST time series (Ting et al. 2009) AMV pattern
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Linked between AMV and tropical Pacific

Atlantic Multidecadal Variability (AMV)

North Atlantic SST time series (Ting et al. 2009) AMV pattern
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Observed AMV composites: DIJFM




This study:

Proposal: North Atlantic warming drives a La-Nifa-like response

Questions: Do models confirm such link? How strong the tropical Pacific response?

Method: evaluate Tropical Pacific response in idealized AMV simulations




The idealized AMV Experiments

AMV pattern

North Atlantic SSTs (5°N-70°N) restored to the
observed AMV pattern with a 5/15-day
restoring time scale

10yr long large ensemble experiments

Free ocean-ice-land-atmosphere interactions
outside the Atlantic

A MV+ ensemble: daily North Atlantic SST WJ—
A MV- ensemble: daily North Atlantic SST %—

1xAMV forcing (10)

2xAMV forcing (9)

3xAMV forcing (3)

2xAMV forcing with SLAB ocean (2)
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Total of 24 sets of simulations

Protocol adopted by Decadal Climate Prediction Panel of CMIP6 (Boer et al. GMD 2016)



Multi-Model Mean - DJIFM

MMM AMV+ - AMV-: DJFM

(10yr averaged ensemble mean)
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* Lietal. (2016) explain such link:
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NINO3.4 DJFM (°C)

Multi Model Mean response vs Individual Model response
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Multi Model Mean response vs Individual Model response
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Factor 5-10 in the response amplitude



Norm. NINO3.4 DJFM (°C)
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Origins of NINO3.4 inter-model spread?
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Normalized JJAS Central Pacific

net vertical mass transport (10° kg.s™?)

(positive values mean downward motion)

1) JJAS Central Pacific response explained 82% of DJFM NINO3.4 inter-model spread

(positive vertical transport = downward motion)




Origins of NINO3.4 inter-model spread?
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1) JJAS Central Pacific response explained 82% of DJFM NINO3.4 inter-model spread

2) Tropical Pacific dynamics is better capture using relative NINO3.4 index: R-NINO3.4

Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Origins of Central Pacific subsidence inter-model spread?
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Relative SST = SST — mean Tropical SST



Origins of Central Pacific inter-model spread?
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Atlantic

Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Origins of Central Pacific inter-model spread?

AMV+ - AMV-
0.00
o x
& ] I
3 43.10—_ u] vgp -
g #V _
z & :
= 1 X -
o g20 - \—
E ) + °@
2 1 R2=0.82 I
] e
'030 T LENLENLEN IELELL L AL LA EEL LELEL BLEL
0 2 4 & 8 10 12

Phase-1: Atlantic forcing

Normalized JJAS Central Pacific
net vertical mass transport (10° kg.s)
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Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Origins of Central Pacific inter-model spread?

Norm. R-NINO3.4 DJFM (°C)

Phase-2: Indo-Pacific feedback

Normalized JJAS Indian
mass transport (10° kg.s1)
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net vertical mass transport (10° kg.s)

Normalized JJAS Atlantic

Phase-1: Atlantic forcing
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Normalized JJAS Central Pacific
net vertical mass transport (10° kg.s™)

Relative SST = SST — mean Tropical SST

(positive vertical transport = downward motion)



Origins of Central Pacific inter-model spread?
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Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Origins of Indian ascent inter-model spread?
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Indian ascent proportional to atmospheric stability over Pacific WarmPool

Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Normalized JJAS Indian

Origins of Indian ascent inter-model spread?
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Indian ascent proportional to atmospheric stability over Pacific WarmPool

Relative SST = SST — mean Tropical SST (positive vertical transport = downward motion)



Origins of Indian ascent inter-model spread?
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Tropical South Atlantic SST appears to control upper troposphere tropical
temperature (radiative cooling?) and WarmPool convection inter-model spread



Origins of tropical South Atlantic inter-model spread?
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Tropical South Atlantic SST controlled by radiative downward fluxes
Probably due to different SST / low cloud relationship



According to idealized AMV experiments, AMV warming drives trop. Pacific cooling
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But factor 10 among models

Mostly explained by Indo-Pacific feedback spread
Linked to tropical South Atlantic cooling spread

Potentially linked to SST / low cloud representation
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